Introduction
Pain is one of the most common and frightening symptoms of cancer, and it has been estimated that 75% to 90% of patients with metastatic and advanced cancer experience pain [1] . Cancer pain leads to serious negative effects on the patients'diet, sleep, activity and causes negative emotions, such as anxiety, depression, and frustration, which increase the patients' suffering, affects treatment, and leads to a poorer quality of life [2] . Therefore, the National Comprehensive Oncology Network and American Society of Clinical Oncology stated that cancer patients should be screened for distress and their psychological problems should be identified as soon as possible in order to implement appropriate intervention measures [3] . Since the application of the Distress Thermometer (DT) in China in 2007, clinical staff have significantly increased the clinical screening for and research related to patients' pain. In 2016, the Chinese Psychosocial Oncology society (CPOS) published the 1st practice guidelines regarding the psychosocial intervention for cancer patients, which highlighted the importance of incorporating pain screening into routine cancer treatment. However, there have been few studies on the results of such screening for cancer patients' distress in China, and the sample sizes were small. There were also differences in the structures and nature of the assessment tools used, with no established standard.
The Distress Assessment and Response Tool (DART) is a pain screening questionnaire commonly used in many hospitals in the U.S. and Canada. The questionnaire has been clinically proven to be easy to use and can be applied in large-scale studies and for the routine screening of cancer patients. In addition, it is suitable for use in the early detection of patients' psychological distress, which could help medical staff to intervene, relieve their distress, and improve the outcomes of treatment [4] . This study aimed to determine the extent of distress in patients with cancer pain to provide evidence to inform the development of appropriate interventions, as well as to establish a referral mechanism for psychological and social support, and to promote the development of multidisciplinary therapy.
Materials and methods
cording to the extent of their pain: a mild cancer pain group (NRS ≤ 3 points) and a moderate-to-severe cancer pain group (NRS ≥ 4 points).
The inclusion criteria were (1) A pathological or clinical diagnosis of malignancy, (2) Pain, (3) Knowledge of the disease condition and sufficient consciousness to complete the questionnaire
Measurement instruments
The DART was used to evaluate the patients' symptoms and concerns. It includes two sections: the first collects data regarding basic information, including the sex, age, diagnosis, and marital status, while the second assesses the existing symptom burden, anxiety, depression, activity, social support, and work-related and economic concerns. Symptom screening was performed using the Edmonton Symptom Rating Scale, which includes items pertaining to pain, fatigue, nausea, sleep, appetite, well-being, and dyspnea. The severity of each symptom is rated using a scale ranging from 0 to 10, where a score of 0 indicates asymptomatic and a score of 10 indicates the most serious degree imaginable. Patients are asked to choose the number that best matches the severity of their average feelings. The pain severity was classified as follows: 1~3: mild pain; 4~6: moderate pain; and 7~10: severe pain, where scores of ≥ 4 indicate that the patient is always experiencing pain. The severity of other symptoms was graded using the same scale with reference to a previous study [5] : 1~3: mild; 4~6: moderate; and 7~10: severe. Patients with anxiety and depression were also assessed using the Edmonton Symptom Rating Scale (ESAS-A, ESAS-D). Depression scores ≥ 2 were classified as indicating depression, anxiety scores ≥ 3 were classified as indicating anxiety.
Procedure
The researchers received unified training about how to explain the questionnaire to patients and obtain consent. The patients completed the questionnaire at the hospital.
Statistical analysis
The data were processed using the SPSS 21.0 software. The counted data were expressed as frequencies and percentages (%). A chi-squared test was performed to compare two groups. The significance level was set at P < 0.05.
Results

Patient characteristics
Of the 497 patients, 243 were men and 254 were women (median age: 56 years). Of these patients, 186, 104, 90, 55, 28, 28, and 6 had lung cancer, gastrointestinal tumors, breast cancer, liver cancers, gynecological tumors, malignant hematological disease, and osteosarcoma, respectively. In addition, 411 patients experienced mild cancer pain, while 86 experienced moderate-to-severe cancer pain.
Symptom burden in cancer patients
The symptom burden in patients with cancer pain is shown in Table 1 . In the mild cancer pain group, the symptoms included loss of appetite (30.9%), fatigue (29.4%), dyspnea (17%), sleep disorders (15.3%), and nausea (13.9%). In the moderate-to-severe cancer pain group, the symptoms included fatigue (74.4%), loss of appetite (68.6%), nausea (48.8%), sleep disorders (47.7%), and dyspnea (47.7%). Further, 35.3% and 76.7% of patients in the mild and moderate-to-severe cancer pain groups respectively reported having generally poor well-being.
Anxiety and depression in patients with cancer pain
The incidence rates for anxiety and depression in the mild cancer pain group were 15.8% and 29.7%, respectively. In contrast, the rates were 40.7% and 53.5%, respectively, in the moderate-to-severe cancer pain group. The incidence of depression was significantly higher (P < 0.05) than that of anxiety in both groups. The data are shown in Table 2 .
Problems affecting patients with cancer pain and self-reported depression
Of 497 patients with cancer pain, 168 (33.8%), including 122 (24.5%) in the mild cancer pain group and 46 (9.3%) in the moderate-to-severe cancer pain group, reported experiencing depression. The problems that had affected patients during the preceding 2 weeks included sleep disorders (86.3%), a lack of interest in normal activities (85.1%), fatigue (82.7%), low spirits (81.5%), loss of appetite (66.7%), Table 1 The Patients' Scores on the Edmonton Symptom Rating Scale (n, %).
Symptoms
Mild Table 2 . Significant differences in fatigue, loss of appetite, and irritability were observed between the patients with mild versus moderate-to-severe pain (P < 0.05).
Problems affecting patients with cancer pain and self-reported anxiety Of the 497 patients with cancer pain, 100 (20.1%), including 65 (13.1%) in the mild pain group and 35 (7.0%) in the moderate-to-severe cancer pain group, reported anxiety. Problems that had affected patients within the preceding 2 weeks included tension (87%), excessive worry (81%), difficulty relaxing (73%), irritability (73%), fidgeting (66%), uncontrolled fear (57%), and fear of impending doom (57%), as shown in Table 3 . There were no significant differences in these problems between the two groups.
Social support
The results of the analysis of social support are shown in Table 4 . Social support includes substantial support, concerns about work and economic, family life and social activities. There were statistically significant differences in the areas where support was needed between the mild and moderate-to-severe pain groups (P < 0.05). The results showed that a small number of patients in both groups experienced suicidal ideation, and most patients were unwilling to receive supportive services (Table 4 ). There were no significant differences between the two groups in terms of suicidal ideation or the willingness to receive support.
Discussion
Malignant tumors often have high recurrence rates, endanger patients' lives, create a heavy symptom burden, and cause patients great physical and psychological distress. The cancer pain treatment can effectively reduce the pain level and the incidence of adverse reactions, as well as improve the physical condition and quality of life of patients with terminal cancer. Therefore, psychological distress in patients with cancer requires the attention of medical staff. Studies conducted abroad have demonstrated a high rate of pain when the DART was used as a screening tool in cancer patients [6] . A cross-sectional study conducted by · 134 · Alemayehu M et al. [7] showed that the prevalence of moderate-to-severe depression in 390 cancer patients was 16.4% (95% CI: 13.1-20.4). In the current study, the incidence rates for self-reported depression and anxiety were 33.8% and 20.1%, respectively, in patients with moderate-to-severe pain. Because of regional cultural differences, where Chinese residents are often unwilling to talk to others about their pain, the results of the current study differed from those of studies conducted in other countries.
The results of the current study showed that patients with cancer pain experienced one or more physical symptoms such as fatigue, nausea, and loss of appetite. The incidence of coexistent symptoms in the moderate-to-severe cancer pain group was higher, and the severity of these symptoms was greater than that observed in the mild cancer pain group. These findings were consistent with the results of the overall status of well-being, where 35.3% and 76.7% of patients in the mild and moderate-to-severe cancer pain groups respectively reported poor overall well-being. The occurrence of physical symptoms, such as fatigue, nausea, sleep disorders, and appetite loss, decrease the patients' quality of life, causing them to worry about their health, leading to anxiety, depression, despair, and other negative emotions and further physical and psychological symptoms and pain. It has been shown that patients' psychological responses evolve from a single symptom to a complex syndrome [8] . Chen J et al. [9] studied the psychological pain of breast cancer patients and showed that while the factors that caused psychological pain varied, their interaction was obvious, and most pain was considered to be due to a comprehensive set of factors. Zheng H et al. suggested that the anxiety and depression of patients with cancer pain are significantly positively correlated with the degree of pain, where a higher degree of pain was associated with more obvious anxiety and depression [10] . Laird BJA et al. found that pain and depression are both common in cancer patients [11] . A different study by Anderson KO et al. showed that 67% of patients' pain was associated with the psychological pain caused by cancer; 33% said that the pain was sometimes unbearable and they wanted to die; 69% of patients had difficulty in daily activities because of pain; 41% of the patients indicated that their pain affected their relationship with their family [12] . In both groups in the current study, the incidence of depression was higher relative to that of anxiety. In addition, there was a significant difference in the incidence of anxiety and depression between the two groups (P < 0.05). Not surprisingly, the results showed that the incidence of both anxiety and depression was higher and the severity of symptoms was greater in patients with moderate-to-severe cancer pain relative to those in patients with mild pain. These results are consistent with the results reported by Zhu Y et al. [13] . The present study shows that the incidence of depression and anxiety increased with the incidence of pain. The incidence of depression and anxiety in patients with mild cancer pain was 10%~20%, while the incidence in patients with moderate cancer pain was 70%~80%, and the incidence in patients with severe cancer pain was higher than 85%, so the incidence of depression and anxiety in patients with moderate or severe cancer pain was higher than that in patients with mild cancer pain (P > 0.05). Therefore, medical staff should pay particular attention to the psychological distress of patients with moderate-to-severe cancer pain.
There was no statistically significant difference between the two groups with regard to the problems that affected patients with cancer pain and anxiety. However, while depression affected most patients with cancer pain, there were statistically significant differences between the two groups in the incidence of fatigue, loss of appetite, and irritability (P < 0.05). The results showed that the physical symptoms reported by patients with moderate-to-severe cancer pain were likely to decrease the positive emotions and quality of life of the patients, and to increase the negative emotions of the patients. Therefore, medical staff should provide clinical interventions for patients with cancer pain to alleviate symptoms. Such interventions will require screening for problems that are causing patients distress.
There was a significant difference in social support between the two groups (P < 0.05). Significantly more patients in the moderate-to-severe cancer pain group accepted substantial support in areas including daily activities, travel, and personal care; they also reported more concerns about work, family, economic issues, and social interactions compared to the patients with mild cancer pain. Although there were concerns about social support in both groups, the patients did not express high levels of willingness to accept supportive services; this could have been related to the cultural background in China. Zhang GF et al. found that the psychological pain in patients with cancer pain is closely related to anxiety, depression and the level of social support. Interventions should include psychological counseling, mental support and social support for patients with cancer pain to improve their psychological state and eliminate barriers to receiving support, thereby improving the patient's quality of life [14] . Howell D et al. found that cognitive behavioral interventions effectively improved insomnia in adult cancer patients [15] . Kuchler T et al. found that psychological support can benefit the survival of gastrointestinal cancer patients [16] . These studies highlight the importance of psychosocial support.
The results of the current study showed that the distress experienced by patients with cancer pain was related to fatigue, sleep disorders, appetite loss, mobility loss, and negative emotions. Patients with moderate-to-severe cancer pain showed greater decreases in quality of life relative to those in patients with mild cancer pain. This was likely because they have more difficulties in work, family life and social activities, and need more substantive support. Medical staff should provide targeted clinical interventions for patients with cancer pain to alleviate their suffering, especially for patients with moderate-to-severe cancer pain. It is believed that with improved awareness of these psychological effects of pain and the introduction of treatments, these patients will experience an improved quality of life. Domestic research has shown that the severity of distress is strongly positively correlated with physical and emotional problems, as well as issues with social interactions [17] . Chen L et al. examined psychological distress in patients with lung cancer, and found that poor control of somatic pain was a risk factor for psychological distress. Furthermore, mental pain could exacerbate somatic pain to form a vicious cycle [18] . Keefe FJ et al. [19] showed that there is a relationship between pain and psychological factors, wherein psychological pain aggravates the patient's physical pain and hinders the effective management of pain. Liu H et al. suggested that the implementation of the standardized treatment of cancer pain can not only alleviate the pain of patients with advanced cancer, but can also reduce the incidence of adverse drug reactions, and improve the quality of life [20] . Therefore, it is necessary to strengthen the management of patient pain. Medical staff must not only recognize the degree of pain and the nature of the pain, but also pay attention to the interference of the pain with various aspects of daily life, thereby reducing the degree of psychological pain of patients.
During anti-tumor therapy, patients generally experience one or more (frequently coexistent) symptoms such as pain, nausea, and fatigue, with a higher number of symptoms related to a greater likelihood of anxiety and depression. Because of the impact of cultural beliefs in China, patients are reluctant to express their negative emotions, which leads to difficulties for the medical staff in assessing patients and intervening to alleviate the patients' distress. Cancer treatment is a long and difficult process during which the patient's psychological health is affected by various factors such as the physical suffering, family relationships, and interactions with society, including work. Therefore, quick and effective assessment of the extent of a patient's psychological distress and targeted interventions to alleviate physical and psychological problems could effectively reduce the incidence of anxiety and depression, relieve patients' psychological distress, encourage the patient to accept support, and improve their quality of life.
Conclusion
Patients with cancer pain, particularly those with moderate-to-severe pain, showed a high incidence of distress. In addition, they were likely to report physical symptoms, were conscious of poor health conditions, and were prone to have anxiety and depression. In terms of social support, patients with moderate-to-severe cancer pain should receive substantial support, as they experience work-related and economic concerns and report difficulties in family life and social activities.
